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
$EVWUDFW
7KH JRDO RI WKH RQJRLQJ 6DIH75,3 SURMHFW LV WR SURYLGH WKH ,76 FRPPXQLW\ZLWK D ELGLUHFWLRQDO FRPPXQLFDWLRQV
SODWIRUP RQ ZKLFK DQ\ RUJDQLVDWLRQ FDQ GHYHORS LWV RZQ ,76 DQG PXOWLPHGLD HQWHUWDLQPHQW DSSOLFDWLRQV 7KLV
SODWIRUP LV RSHQ WR GHYHORSHUV ZLOOLQJ WR EHQHILW IURP D ZLGH UDQJH RI VWDWHRIWKHDUW VDWHOOLWH FRPPXQLFDWLRQV
VHUYLFHV XVLQJ WKH UHFHQWO\ DOORFDWHG 6EDQG VSHFWUXP IRU 0RELOH 6DWHOOLWH 6HUYLFHV DQG EDVHG RQ VWDQGDUGV FR
GHYHORSHGE\VHYHUDO6DIH75,3SDUWQHUVDVZHOODVDOPRVWXELTXLWRXVWHUUHVWULDOFRPPXQLFDWLRQVQHWZRUNV,WLVDOVR
DYDLODEOH WR UHVHDUFKHUV ZKR ZLVK WR H[SORLW LWV IOH[LELOLW\ DQG RSHQ VWDQGDUGV DV ZHOO DV LWV DGYDQFHG
FRPPXQLFDWLRQVFDSDELOLWLHV7KLVSDSHUEULHIO\SUHVHQWV WKHSODWIRUPDUFKLWHFWXUHDQGIRFXVHVPRUHVSHFLILFDOO\RQ
FDVHVWXGLHVH[HPSOLI\LQJWKHGHYHORSPHQWSURFHVVIRUWKUHHGLIIHUHQWDSSOLFDWLRQV,WDOVRVKRZVKRZWRFDSLWDOLVHRQ
WKH HQDEOLQJ IXQFWLRQV RI WKH SODWIRUP WR VWUHDPOLQH GHYHORSPHQW )LQDOO\ D QXPEHU RI FKDOOHQJHV VSHFLILF WR WKH
DXWRPRWLYHHQYLURQPHQWDUHDQDO\VHG

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI75$

.H\ZRUGV(PHUJHQF\6HUYLFH7UDQVSRUW6WDNHKROGHUV6DWHOOLWH
,QWURGXFWLRQ
,76VHUYLFHVDUHLQWHQGHGWRDGGUHVVWUDQVSRUWUHODWHGLVVXHV±LPSURYLQJVDIHW\DQGHIILFLHQF\RIURDG
WUDQVSRUWDWLRQ7RGD\¶VFORVHGRUVHPLFORVHG,76SODWIRUPV>@DQGRQERDUGXQLWV2%8VGLPLQLVKWKH
LQIOXHQFH DQG SDUWLFLSDWLRQ RI WUDQVSRUW VWDNHKROGHUV LQ WKH GHYHORSPHQW RI ,76 VHUYLFHV DQG KLQGHU
LQQRYDWLRQLQWKHWUDQVSRUWUHVHDUFKFRPPXQLW\7KH6DIH75,3SURMHFW>@ODXQFKHGXQGHUWKH(&¶V)3
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SURJUDPPHLVGHYHORSLQJDQRSHQSODWIRUPWKDWZLOODOORZDQ\RUJDQLVDWLRQWRGHYHORS,76DSSOLFDWLRQV
DQGVHUYLFHV
,QRUGHUWRFDWHUWRWKHZLGHUDQJHRILQWHUHVWVRI,76DFWRUVDQGWKHUHVHDUFKFRPPXQLW\WKH6DIH75,3
SODWIRUP IRFXVHV RQ SURYLGLQJ VWDQGDUGVEDVHG HQDEOLQJ VHUYLFHV WKDW VLPSOLI\ WKH WDVN IRU GHYHORSHUV
ZLOOLQJ WR GHOLYHU DGYDQFHG HQGXVHU VHUYLFHV ,QQRYDWLYH WHFKQRORJLHV VXFK DV QRQLQYDVLYH &$1 EXV
SURELQJDQG6EDQGVDWHOOLWHFRPPXQLFDWLRQVZLWKVWDWHRIWKHDUWDLULQWHUIDFHVFRPELQHGWUDQVSDUHQWO\
ZLWKJURXQGQHWZRUNVVXFKDV8076DUHDYDLODEOHWKURXJKRSHQ$3,V$SSOLFDWLRQVLQERWKWKHYHKLFOH
DQGDWVHUYLFHFHQWUHVFDQKDYHVHFXUHDQGXQLILHGDFFHVVWRDODUJHQXPEHURIUHVRXUFHVYHKLFOHVHQVRU
GDWD SDVVHQJHU LQIRUPDWLRQ SRVLWLRQLQJ DQG WLPH SURGXFWV WUDIILF DOHUWV YLGHR VWUHDPV YRLFH
FRPPXQLFDWLRQVHWFWKURXJKWKLVPLGGOHZDUH7KHXVHRIWKHXQGHUO\LQJFRPPXQLFDWLRQPHFKDQLVPLV
NHSWWUDQVSDUHQWWRWKHGHYHORSHU)LQDOO\LWLVLPSRUWDQWWRKLJKOLJKWWKDWWKHSODWIRUPGRHVQRWDOORZWKH
VHUYLFHVRUWKHDSSOLFDWLRQVWRLQWHUIHUHZLWKWKHVDIHDQGUHOLDEOHRSHUDWLRQRIWKHYHKLFOHPDQXIDFWXUHU¶V
VHUYLFHV
,QWKHSDSHUZHZLOOSUHVHQWWKH6DIH75,3DUFKLWHFWXUHDQGPLGGOHZDUH8VLQJUHOHYDQWFDVHVWXGLHV
WKH UHDGHU ZLOO EH VKRZQ KRZ WR XVH WKH EXLOGLQJ EORFNV RI WKH RSHQ SODWIRUP WR GHOLYHU LQQRYDWLYH
DSSOLFDWLRQVIRUSULYDWHDQGSURIHVVLRQDOXVHUV:HZLOODOVRGLVFXVVLQJ WKHSRVVLEOHSLWIDOOV± LQFOXGLQJ
XVDELOLW\LVVXHVIRULQYHKLFOHDSSOLFDWLRQVDQGWKHDVVRFLDWHGGDWDKDQGOLQJPHFKDQLVPWRSURWHFWSULYDF\
7KH2SHQ6DIH75,33ODWIRUP
7KHIROORZLQJWKUHHVFHQDULRVRI,76V\VWHPVDUHUHOHYDQWIRUWKH6DIH75,3V\VWHPDUFKLWHFWXUH
x 9HKLFOHVH[FKDQJLQJPHVVDJHVZLWKURDGVLGHLQIUDVWUXFWXUHRUVHUYLFHFHQWUHV
x 9HKLFOHVFRPPXQLFDWLQJGLUHFWO\ZLWKHDFKRWKHU
x &RQQHFWLRQRULHQWHGELGLUHFWLRQDOFRPPXQLFDWLRQLQUHDOWLPHEHWZHHQYHKLFOHVDQGDVHUYLFHFHQWUH
7KH ILUVW WZR VFHQDULRV DUH UHTXLUHG IRU ,76 DSSOLFDWLRQV OLNH YHKLFOH WUDFNLQJ WUDIILF PHDVXUHPHQW
XVLQJ IORDWLQJ FDU GDWD WUDIILF DOHUWV HWF 7KH ODVW VFHQDULR LV LPSRUWDQW IRU HPHUJHQF\ QRWLILFDWLRQ
V\VWHPVOLNHWKH(XURSHDQH&DOOYRLFHFRPPXQLFDWLRQ
([LVWLQJ FRPPHUFLDO ,76 GHSOR\PHQWV DUH EDVHG RQ WHUUHVWULDO FRPPXQLFDWLRQ V\VWHPV DQG GR QRW
EHQHILW IURP WKH VHDPOHVV FRYHUDJH RI VDWHOOLWHEDVHG V\VWHPV RU WKH KLJK FDSDFLW\ IRU GDWDFDVWLQJ RI
EURDGFDVWLQJV\VWHPV,QFRQWUDVWWRFRQYHQWLRQDOWHUUHVWULDOFRPPXQLFDWLRQWHFKQRORJLHVOLNH*FHOOXODU
QHWZRUNVVDWHOOLWHWHFKQRORJ\IRUFRPPXQLFDWLRQKDVWKHDGYDQWDJHRIODUJHWHUULWRULDOFRYHUDJHZLWKRXW
WKHQHFHVVLW\WRGHSOR\DJURXQGQHWZRUN
7KH6DIH75,3 V\VWHPDUFKLWHFWXUH >@ LQFOXGHV VDWHOOLWHEDVHGEURDGFDVWLQJ LQ WKHQHZO\ DOORFDWHG6
EDQG IRU 0RELOH 6DWHOOLWH 6HUYLFHV ZLWK H[WHQVLRQV IRU WZRZD\ FRPPXQLFDWLRQ DQG FRPSOHPHQWDU\
JURXQGFRPSRQHQWV &*& IRUDUHDVZLWK OLPLWHG VDWHOOLWHFRYHUDJH(VSHFLDOO\ IRUYHKLFXODU UHFHSWLRQ
WKHFRPELQDWLRQRIDWHUUHVWULDOQHWZRUNZLWKRQHRUVHYHUDOVDWHOOLWHVLVDQDWWUDFWLYHFRQFHSW7KHVHVR
FDOOHGK\EULGEURDGFDVWV\VWHPVHPSOR\DVDWHOOLWHFRPSRQHQWLQFRPELQDWLRQZLWKD&*&WRDFKLHYHWKH
KLJKHVWSRVVLEOHWHUULWRULDOFRYHUDJHDWORZHUH[SHQVHVIRUWKHWHUUHVWULDOQHWZRUNZKHQFRPSDUHGZLWKD
SXUH WHUUHVWULDO V\VWHP%URDGFDVWLQJ WHFKQRORJ\ LV QRWPDQGDWRU\ IRU ,76 EXWPDQ\ ,76 DSSOLFDWLRQV
EHQHILW IURPEURDGFDVWOLNH QHWZRUN WRSRORJLHV0RELOH HQWHUWDLQPHQW LV D VWDQGDUG DSSOLFDWLRQ LQPRVW
FDUVDQ\ZD\&RPELQLQJV\VWHPVRULJLQDOO\RSWLPLVHGIRUPXOWLPHGLDDSSOLFDWLRQVZLWK,76PD\SURYLGH
DFRVWHIILFLHQWLPSOHPHQWDWLRQ
7KH 2%8 LV FRPSRVHG RI WKUHH PDLQ SDUWV VHH ILJXUH EHORZ WKH FRPPXQLFDWLRQ PRGXOHV WKH
PLGGOHZDUH DQG WKH DSSOLFDWLRQSDUWV&RPPXQLFDWLRQVPRGXOHV KDQGOHERWK6EDQG VDWHOOLWH OLQNV DQG
DOWHUQDWLYH JURXQG QHWZRUNV VXFK DV * IRU DUHDV ZLWK SRRU VDWHOOLWH YLVLELOLW\ 6DWHOOLWH FRQQHFWLYLW\
UHTXLUHVRQO\D VPDOODQWHQQDFRPSOLDQW WR UHTXLUHPHQWV IURPWKHFDU LQGXVWU\DQGDQ6EDQG7HUPLQDO
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FRPSDWLEOH ZLWK WKH VWDQGDUGV 7KH VSHFLILF ZDYHIRUPV XVHG IRU VDWHOOLWH FRPPXQLFDWLRQV KDYH EHHQ
GHILQHGLQSURMHFWVIXQGHGE\WKH(XURSHDQ6SDFH$JHQF\PDLQO\'(1,6(>@
x )RUWKHIRUZDUGOLQNVHUYLFHFHQWUHWR2%8WKH'9%6+VWDQGDUG>@LVVSHFLILHGH[WHQGHGE\WKH
QHZRSWLRQFDOOHG'9%6+/RZ/DWHQF\'9%6+//WRVLPXOWDQHRXVO\EURDGFDVWWLPHFULWLFDOGDWD
DQGQRQFULWLFDOVHUYLFHVWKURXJKWKHVDWHOOLWH
x 7KHDLU LQWHUIDFH IRU WKH UHWXUQ OLQN 2%8 WR VHUYLFHFHQWUH LVSDUWRI WKH(76, VWDQGDUGFDOOHG³6
0,0´ >@ ,W FRPSULVHV WKH QRYHO (QKDQFHG 6SUHDG 6SHFWUXP $ORKD (66$ ZDYHIRUP IRU ORZ
SRZHUPHVVDJHWUDQVPLVVLRQEDVHGRQVKRUWEXUVWVDQG4XDVL6\QFKURQRXV&RGH'LYLVLRQ0XOWLSOH
$FFHVV46&'0$IRUFRQWLQXRXVWUDQVPLVVLRQVHJHPHUJHQF\FDOOV
2Q WRSRI WKHVH FRPPXQLFDWLRQVPRGXOHVPLGGOHZDUH VRIWZDUH UXQQLQJERWKRQERDUGDQG FHQWUDOO\
SURYLGHV DQ DEVWUDFWLRQ OD\HU WR XSSHU OD\HUV DQG DSSOLFDWLRQV RIIHULQJ VRFDOOHG HQDEOLQJ VHUYLFHV
VHDPOHVV LQWHJUDWLRQ RI DOWHUQDWLYH FRPPXQLFDWLRQ QHWZRUNV EURDGFDVW  GDWDFDVW DQG YRLFH VHUYLFHV
PHVVDJH GLVSDWFKLQJ DQG ,QWHUQHW DFFHVV DXWKHQWLFDWLRQ DXWKRULVDWLRQ DQG DFFRXQWLQJ 7KHVH HQDEOLQJ
VHUYLFHVDUHRSHQWRWKLUGSDUW\DSSOLFDWLRQGHYHORSHUVWKURXJKVWUDLJKWIRUZDUGVWDQGDUGVEDVHG$3,V



)LJ2YHUYLHZRIWKH6DIH75,32%8DUFKLWHFWXUH
'HYHORSLQJDQDSSOLFDWLRQRUVHUYLFHIRUWKH6DIH75,33ODWIRUP
([DPSOHDUHDVRIDSSOLFDWLRQ
8VLQJ WKH6DIH75,3RSHQSODWIRUP WUDQVSRUW VWDNHKROGHUV DUHDEOH WRGHVLJQ LPSOHPHQWDQGGHSOR\
DSSOLFDWLRQVDQGVHUYLFHVRIWKHIROORZLQJW\SHV
x ,QYHKLFOHDSSOLFDWLRQ±ZKHUHWKHDSSOLFDWLRQXVHVGDWDIURPWKHYHKLFOHWRSHUIRUPLWVIXQFWLRQDQG
PD\RSWLRQDOO\KDYHDQ+0,HJDGULYHUGLVWUDFWLRQDSSOLFDWLRQPD\XVH&$1EXVVHQVRUGDWDIURP
WKHYHKLFOHWRDOHUWWKHGULYHUZKHQKHLVQRWSD\LQJHQRXJKDWWHQWLRQWRWKHGULYLQJWDVN
x &RQQHFWHGLQYHKLFOHDSSOLFDWLRQ±ZKHUHWKHLQYHKLFOHDSSOLFDWLRQXVHVWKHFRPPXQLFDWLRQFKDQQHOV
DYDLODEOHWRUHFHLYHRUVHQGGDWD2IWHQLQWKLVFDVHWKHDSSOLFDWLRQKDVJRWDFRPSRQHQWZKLFKH[LVWV
RQDVDVHUYHUDSSOLFDWLRQDVSDUWRIWKHLQIUDVWUXFWXUHEXWWKHLQWHOOLJHQFHLQWKHLQYHKLFOHFRPSRQHQW
HJDQDSSOLFDWLRQPD\UHFHLYHWUDIILFDOHUWVDQGSUHVHQWWKHPWRWKHGULYHU
x ,QIUDVWUXFWXUH DSSOLFDWLRQ ± ZKHUH WKH DSSOLFDWLRQ KDV D PRGXOH LQ WKH YHKLFOH IRU GDWD FROOHFWLRQ
SXUSRVHVDQGWKHPDLQLQWHOOLJHQFHOLHVLQWKHVHUYHUFRPSRQHQWHJDWUDIILFPDQDJHPHQWDSSOLFDWLRQ
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ZRXOGFROOHFWWUDYHOUHODWHGLQIRUPDWLRQIURPWKHYHKLFOHDQGPDNHWUDIILFFRQWUROGHFLVLRQVWKDWFRXOG
FRQWUROWUDIILFOLJKWVRU906
:LWKLQ WKH WUDQVSRUW UHVHDUFK DUHD WUDIILFPDQDJHPHQW DSSURDFKHV WKDWZHUH FRQILQHG WR VLPXODWRUV
FDQEHLPSOHPHQWHGDQGGHSOR\HGXVLQJWKHSODWIRUP$FFHVVWRWKHYHKLFOHVHQVRUVWKURXJKWKH&$1EXV
DOORZVYHKLFOHVWREHVHHQDVPRELOHVHQVRUV±QRWRQO\FROOHFWLQJLQIRUPDWLRQDERXWWUDIILFFRQGLWLRQVEXW
HTXDOO\ DERXW WKHZHDWKHU URDG FRQGLWLRQV GULYHU EHKDYLRXU ± SURYLGLQJ WUDQVSRUW VWDNHKROGHUVZLWK D
XQLTXHRSSRUWXQLW\WRGHYHORSLQQRYDWLYHDSSOLFDWLRQ±ERWKFRPPHUFLDOO\DQGLQUHVHDUFK
&RPPRQDSSURDFKWRGHYHORSLQJ6DIH75,3VHUYLFHV
'HYHORSHUVZLOOLQJ WR LPSOHPHQW RU DGDSW DQ DSSOLFDWLRQ IRU WKH 6DIH75,33ODWIRUP VKRXOG VWDUW E\
GHWHUPLQLQJZKLFKFRPPXQLFDWLRQVPHDQVDUHQHHGHG$QDSSOLFDWLRQPLJKWXVHDQ\FRPELQDWLRQRIWKH
FRPPXQLFDWLRQV VHUYLFHV DYDLODEOH RQ WKH SODWIRUP EURDGFDVW PHVVDJLQJ DQG FRQQHFWLRQRULHQWHG
VHUYLFHVGHSHQGLQJRQWKHQDWXUHRIWKHGDWDLWZDQWVWRWUDQVPLWDQGRWKHUUHTXLUHPHQWVHJPHVVDJLQJ
VHUYLFHVDUHLGHDO IRUVKRUW WUDQVPLVVLRQVUHTXLULQJUHODWLYHO\ORZODWHQF\EXWZLWKRXWDQ\QHHGIRUKLJK
WKURXJKSXW RU OLPLWHG MLWWHU ZKHUHDV FRQQHFWLRQRULHQWHG VHUYLFHV DUH EHWWHU VXLWHG IRU UHDOWLPH
FRPPXQLFDWLRQVVXFKDVYLGHRRUDXGLRVWUHDPVRUHYHQVHVVLRQEDVHGLQWHUDFWLYHVHUYLFHV
7KH GHYHORSHU VKRXOG WKHQ GHWHUPLQHZKLFK HQDEOLQJ VHUYLFHV VHH ³7KH2SHQ 6DIH75,33ODWIRUP´
DERYHDUHUHTXLUHGE\WKHDSSOLFDWLRQLIDQ\DQGEHFRPHDFTXDLQWHGZLWKWKHVWDQGDUGVEDVHG$3,VIRU
WKHVHOHFWHGVHUYLFHV>@+HVKRXOGDOVRGHWHUPLQHZKLFKKDUGZDUHPRGXOHVDUHQHHGHGDSDUWIURPWKH
2%8RQZKLFKWKHDSSOLFDWLRQZLOOUHVLGH7KH2%8VXSSRUWVDQXPEHURIVWDQGDUGLQWHUIDFHVWRFRQQHFW
WR WKRVH DGGLWLRQDO PRGXOHV VXFK DV (WKHUQHW :L)L %OXHWRRWK 86% VHULDO HWF )RU H[DPSOH DQ
DSSOLFDWLRQVHH³&DVHVWXGLHV´EHORZPLJKWUHTXLUHWKHXVHRIDKDQGKHOGGHYLFHHJD7DEOHW3&IRU
PDQPDFKLQHLQWHUDFWLRQZKLFKZRXOGFRQQHFWZLUHOHVVO\ZLWKWKH2%8
7KH SUHSDUDWLRQ SKDVH LQFOXGHV WKH GHVLJQ RI DOO DSSOLFDWLRQ PRGXOHV DQG LQWHUIDFHV LQFOXGLQJ WKH
LQWHUIDFHVEHWZHHQ2%8PRGXOHVDQGVHUYHUPRGXOHVDQGWKHHVWLPDWLRQRI2%8UHVRXUFHVWKDWZLOOEH
UHTXLUHG7\SLFDOO\ WKHUH LV QRWPXFKRIDSUREOHPUHJDUGLQJFRPSXWDWLRQDO UHTXLUHPHQWVEXWPHPRU\
DQGGLVNVSDFHPLJKWSRVHVRPHFRQVWUDLQWVZKLFKVKRXOGEHWDNHQLQWRFRQVLGHUDWLRQ'HVLJQVWHSVDOVR
W\SLFDOO\LQFOXGHSUHSDULQJDPRFNXSIRUWKHLQFDU+0,DVZHOODVLIDSSOLFDEOHWKHEDFNHQG+0,
7KH QH[W VWHSV LQYROYH GHYHORSPHQW DQG XQLW WHVWLQJ RI 2%8 DQG EDFNHQG PRGXOHV )RU 2%8
GHYHORSPHQW DQG WHVWLQJ GHYHORSHUV FDQ FKRRVH WR GR VR RQ WKH UHDO2%8RU RQ WKH UHDGLO\DYDLODEOH
2%8YLUWXDOPDFKLQH>@DFXVWRP/LQX[EDVHGGLVWULEXWLRQZLWKSUHLQVWDOOHGPLGGOHZDUHFRPSRQHQWV
SURYLGLQJ WKH HQDEOLQJ VHUYLFHV DQG DOO RI WKH UHDO 2%8 LQWHUIDFHV IRU LQWHJUDWLRQ ZLWK WKH UHTXLUHG
SHULSKHUDOV
:KHQ GHYHORSLQJ RQ WKH UHDO 2%8 WKH GHYHORSHU PD\ ZDQW WR WHVW WKH DSSOLFDWLRQ RQ WKH 8076
QHWZRUN IRU H[DPSOH EHIRUH WUDQVLWLRQLQJ WR PXOWLSOH QHWZRUNV LQFOXGLQJ 6EDQG VDWHOOLWH
$OWHUQDWLYHO\ WKH2%8YLUWXDOPDFKLQHDOORZVWKHGHYHORSHUWRHPXODWHWKH6DIH75,3VDWHOOLWHQHWZRUN
LQIUDVWUXFWXUHLQFOXGLQJORVVHVGHOD\VHWF
$IWHU FRPSOHWLRQ RI GHYHORSPHQW DQG WHVWLQJ WKH DSSOLFDWLRQ FDQ EH HDVLO\ GHSOR\HG RQ WKH WDUJHW
2%8V 6DIH75,3 JXLGHOLQHV RQ SDFNDJLQJ DQG LQVWDOODWLRQ >@ EDVHG RQ /LQX[ VWDQGDUGV VKRXOG EH
UHVSHFWHG E\ DOO DSSOLFDWLRQPRGXOHV HJ ZHE VHUYLFHV LQ RUGHU WR HQVXUH LQWHURSHUDELOLW\ ZLWK RWKHU
DSSOLFDWLRQDQGPLGGOHZDUHPRGXOHV
&DVHVWXGLHV
7KH IROORZLQJ VHFWLRQV GHVFULEH WKH SURFHVV IRU GHYHORSLQJ 6DIH75,3 DSSOLFDWLRQV SURYLGLQJ WKUHH
H[DPSOHVRIWKHZLGHUDQJHRIDSSOLFDWLRQVVHH6HFWLRQVDQGWKDWFDQEHEXLOWXSRQWKH6DIH75,3
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3ODWIRUP$VH[SODLQHGLQ6HFWLRQDSSOLFDWLRQFDQPDNHXVHRIDQ\FRPELQDWLRQRIFRPPXQLFDWLRQV
VHUYLFHVSURYLGHGE\ WKHSODWIRUP)RU WKH VDNHRIFODULW\ DQGZLWKRXW ORVVRI JHQHUDOLW\ WKH IROORZLQJ
FDVHVWXGLHVIRFXVRQDSSOLFDWLRQVEDVHGRQDVLQJOHFRPPXQLFDWLRQVVHUYLFH
&DVHVWXG\±GHYHORSLQJDPHVVDJLQJDSSOLFDWLRQ
7KHDSSOLFDWLRQGHVFULEHGE\ WKLVFDVHVWXG\DLPVDWSURYLGLQJDZD\WRUHSRUW LQUHDO WLPHDQGNHHS
WUDFNRIGDPDJHGURDGVLJQVPDNLQJXVHRIWKH6DIH75,3PHVVDJLQJVHUYLFHV
7KLVXVHFDVHFDQEHVXPPDULVHGDVIROORZVSURIHVVLRQDOXVHUVWUDYHOOLQJRQYHKLFOHVHTXLSSHGZLWK
6DIH75,32%8VQRWLI\WKHSUHVHQFHRIEURNHQURDGVLJQVWRWKHVHUYLFHFHQWUHE\VHQGLQJDVSHFLILFDOHUW
'HWDLOVDUHUHSRUWHGXVLQJDVLPSOHZHEEDVHGIRUPDQGWKHQVHQWDORQJZLWKWKHFXUUHQWYHKLFOHSRVLWLRQ
WRWKHVHUYLFHFHQWUHXVLQJWKH6DIH75,3PHVVDJLQJLQIUDVWUXFWXUH
7KHVHUYLFHFHQWUHFDQDOVRVHQGDPHVVDJHWRRQHRUPRUHSDWUROYHKLFOHVHTXLSSHGZLWKDQ2%8WR
LQIRUPWKHPRIWKHSUREOHPDQGWRUHTXHVWWRSHUIRUPVRPHDFWLYLWLHV7KHSODWIRUPVXSSRUWVELGLUHFWLRQDO
WUDQVPLVVLRQRIPHVVDJHVZLWKKRPRJHQHRXV$3,VRQERWKWKH2%8DQGEDFNHQG
7KHDSSOLFDWLRQPDNHVXVHRIWKHIROORZLQJHQDEOLQJVHUYLFHVSURYLGHGE\WKHSODWIRUP
x 3RVLWLRQLQJVHUYLFH±UHTXLUHGWRDGGDJHRUHIHUHQFHWRWKHLQFLGHQWUHSRUW
x '03PHVVDJLQJ±UHTXLUHGIRUPHVVDJLQJERWKZD\VEHWZHHQWKH2%8DQGWKHVHUYLFHFHQWUH
x ,3JDWHZD\DQGYHUWLFDOKDQGRYHU±UHTXLUHGWRUHOD\WKHPHVVDJHYLDVDWHOOLWHRUWKURXJKDQDOWHUQDWLYH
JURXQGQHWZRUNGHSHQGLQJRQDYDLODELOLW\
$V IRU WKH W\SHV RI FRPPXQLFDWLRQV WKDW DUH UHTXLUHG RQO\ PHVVDJLQJ VHUYLFHV DUH XVHG LQ WKLV
H[DPSOHEXWWKHDSSOLFDWLRQFRXOGHDVLO\EHH[SDQGHGPDNLQJXVHRIWKHEURDGFDVWVHUYLFHVWRHQULFKWKH
XVHUH[SHULHQFHRUWRLQFOXGHDGGLWLRQDOIXQFWLRQDOLWLHV
7KHGHYHORSHUVWDUWVE\GHILQLQJWKHRYHUDOOORJLFDODUFKLWHFWXUHRIWKHV\VWHPVHHILJXUHEHORZ
7KHDSSOLFDWLRQRQWKH2%8LVLPSOHPHQWHGDVDZHEVHUYLFHVHHILJXUHDERYHZKLFKLQWHUDFWVZLWK
WKHPLGGOHZDUHDQGLVRIIHUHGWRWKHURDGZRUNHUHTXLSSHGZLWKDKDQGKHOGGHYLFH
6LPSOHVWDQGDUGVEDVHG$3,VDUHSURYLGHGVRWKDWWKHGHYHORSHUGRHVQRWKDYHWRKDQGOHWKHORZOHYHO
GHWDLOV RI FRPPXQLFDWLRQV KLPVHOI 8'3 LV XVHG WR UHWULHYH WKH 2%8 SRVLWLRQ IURP WKH SRVLWLRQLQJ
VXEV\VWHP7KHPHVVDJHIRUPDWXVHGLQWKLVFDVHLVEDVHGRQVWDQGDUG10($>@VHQWHQFHVHQFDSVXODWHG
LQWR*36'>@8'3GDWDJUDPV
0HVVDJLQJ HQDEOLQJ VHUYLFH PDNHV XVH RI 62$3 FDOOV WR H[FKDQJH PHVVDJHV (66$ DQG 60,0
WUDQVPLVVLRQVWDQGDUGVDUHXVHGLQWKHFRPPXQLFDWLRQIURPWKH2%8WRWKHVHUYLFHFHQWUHUHWXUQOLQN
ZKLOH'9%6+LVXVHGLQWKHIRUZDUGOLQNIURPWKHVHUYLFHFHQWUHWRWKH2%83URWRFROGHWDLOVZLOOEH
WUDQVSDUHQW IRU WKHDSSOLFDWLRQZKLFKZLOORQO\KDYH WRXVH WKH62$3LQWHUIDFH IRUPHVVDJHH[FKDQJHV
0HVVDJHGHOLYHU\ LVSHUIRUPHG LQ WKHEDFNJURXQGE\ WKH6DIH75,3 LQIUDVWUXFWXUH ,I WKHVDWHOOLWH OLQN LV
QRW DFWLYH HJ GXH WR SRRU RU QR FRYHUDJH DUHD  DOWHUQDWLYHV H[LVW  HLWKHU WKH DOWHUQDWLYH JURXQG
QHWZRUNVFRXOGEHXVHGWRGHOLYHUWKHPHVVDJHVRUWKHPHVVDJHVFDQEHVWRUHGORFDOO\DQGGHOLYHUHGDWD
ODWHUWLPHDVWKHFRQQHFWLYLW\EHFRPHVDYDLODEOH7KHURXWLQJVWUDWHJ\LVGHFLGHGE\WKH,3*DWHZD\DWWKH
2%8DQGLVFRPSOHWHO\WUDQVSDUHQWWRWKHHQGXVHUVHUYLFH
2QWKHVHUYLFHFHQWUHVLGHDQDSSOLFDWLRQVHUYHUUHFHLYHVPHVVDJHVIURPWKH2%8DQGVWRUHVWKHPLQD
GDWDEDVHIRUIXUWKHUSURFHVVLQJHJE\(53RUZRUNIORZV\VWHPV0HVVDJHVDUULYLQJLQWKHVHUYHUVLGH
PLGGOHZDUH DUH GLVSDWFKHG WR DSSOLFDWLRQ VHUYHUV WKDW DUH VXEVFULEHG WR UHFHLYH WKHP IRU H[DPSOH WKH
³EURNHQURDGVLJQV´DSSOLFDWLRQVHUYHU

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
)LJ&DVHVWXG\PHVVDJLQJDSSOLFDWLRQFRPSRQHQWV
7KHSURFHVVRIVHQGLQJDPHVVDJHIURPWKHVHUYLFHFHQWUHWRWKH2%8VLVVLPLODUWRWKHRQHGHVFULEHG
DERYH$62$3PHWKRGVKDOOEH LQYRNHGE\ WKH VHQGHUZKLFKZLOOEHDEOH WRVSHFLI\ LI WKHPHVVDJH LV
GLUHFWHGWRRQHVLQJOH2%8RUWRDJURXSRIWKHP,QFDVHRIPXOWLSOHUHFHLYHUVPXOWLFDVW8'3LVXVHGWR
GHOLYHU PHVVDJHV RYHU WKH IRUZDUG OLQN 5HOHYDQW PHVVDJHV DUH ILOWHUHG E\ WKH 2%8PLGGOHZDUH DQG
SURSDJDWHG WR WKH ³EURNHQ URDG VLJQV´ DSSOLFDWLRQ 5RDGZRUNHUV ZLOO EH DEOH WR DFFHVV ³EURNHQ URDG
VLJQV´PHVVDJHVXVLQJWKHZHEEDVHGDSSOLFDWLRQUXQQLQJRQWKHLUWDEOHW3&+0,
:KHQGHYHORSLQJDPHVVDJLQJDSSOLFDWLRQIRU6DIH75,3 LW LV LPSRUWDQW WRFRQVLGHU WKDW WKHVL]HRID
SURWRFROGDWDXQLW3'8RQWKH(66$UHWXUQOLQNLVOLPLWHGWRE\WHVIRU,3YRUE\WHV,3Y
0HVVDJHV ODUJHU WKDQ WKLV VL]H QHHG WR EH IUDJPHQWHG )UDJPHQWDWLRQ LQFUHDVHV WKH PHVVDJH ORVV
SUREDELOLW\PHVVDJHVDUHUHFHLYHGFRUUHFWO\RQO\ZKHQDOOIUDJPHQWVDUHUHFHLYHGDQGWKHGHOLYHU\WLPH
2Q WKH IRUZDUG OLQN WKHIUDJPHQWVVL]H IROORZVVWDQGDUG8'3,3UXOHVDQGIUDJPHQWDWLRQ LVKDQGOHGE\
WKHPLGGOHZDUH7KLVODVWDVSHFWLVYHU\LPSRUWDQWIRUPHVVDJLQJVHUYLFHVWKDWUHTXLUHORZODWHQF\
&DVHVWXG\±GHYHORSLQJDFRQQHFWLRQRULHQWHGDSSOLFDWLRQ
,Q WKLV FDVH WKH JRDO LV WR LPSOHPHQW DQ ³LQFLGHQW UHSRUWLQJ ZLWK YLGHR´ ,59 DSSOLFDWLRQ WR
GHPRQVWUDWHWUDQVSDUHQWELGLUHFWLRQDO,3VHUYLFHVEDVHGRQWKHRSHQ6DIH75,33ODWIRUP
7KH XVH FDVH ZRXOG EH DV IROORZV D URDG ZRUNHU GHWHFWV DQ LQFLGHQW RQ WKH URDG DQG SDUNV LWV
PDLQWHQDQFH YHKLFOH LQ WKH YLFLQLW\ RI WKH LQFLGHQW WDNHV D VLPSOH DFWLRQ HJ SXVKHV D EXWWRQ RQ KLV
KDQGKHOG GHYLFH DQG FRQWLQXHV ZRUNLQJ RQ WKH UHVROXWLRQ RI WKH LQFLGHQW 7KLV DFWLRQ DXWRPDWLFDOO\
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WULJJHUVDQLQFLGHQWUHSRUWWREHVHQWWRWKH,59VHUYHULQFOXGLQJWKHSRVLWLRQRIWKHLQFLGHQW,ISRVVLEOH
WKHURDGZRUNHUFDQILOOLQDGGLWLRQDOGHWDLOVWREHWWHUGHVFULEHWKHLQFLGHQWRUHYHQHVWDEOLVKDSKRQHFDOO
ZLWKWKHFRUUHVSRQGLQJRSHUDWLRQVFHQWUH
$W WKH UHFHLYLQJ HQG RI WKH LQFLGHQW UHSRUW WKH V\VWHP LQIRUPV DQ RSHUDWRU WKDW DQ LQFLGHQW KDV
RFFXUUHG7KHRSHUDWRUFDQWKHQFRQWUROWKHFDPHUDPRXQWHGRQWKHPDLQWHQDQFHYHKLFOHDQGZDWFKLQUHDO
WLPHWKHHYROXWLRQRIWKHLQFLGHQW
7KHIROORZLQJHQDEOLQJVHUYLFHVSURYLGHGE\WKH6DIH75,33ODWIRUPDUHXVHGLQWKLVDSSOLFDWLRQ
x 3RVLWLRQLQJVHUYLFH±LQFOXGHGLQWKHLQLWLDOUHSRUWIURPWKHURDGZRUNHU
x 9RLFHSUR[\VHUYLFHV±XVHGWRVLPSOLI\YRLFHFDOOVDQGHQFDSVXODWH9R,3FRQILJXUDWLRQDVSHFWV
x ,3 JDWHZD\ ± UHTXLUHG DV LQ WKH PHVVDJLQJ FDVH VWXG\ WR UHOD\ GDWD WKURXJK WKH VDWHOOLWH RU DQ
DOWHUQDWLYHJURXQGQHWZRUN
(YHQWKRXJKWKHUHDUHGDWDIORZVRIGLIIHUHQWW\SHVEHWZHHQWKH2%8DQGWKHVHUYLFHFHQWUHPHVVDJHV
YRLFHYLGHRVWUHDPVHWFDOORIWKHPFDQEHVXSSRUWHGLQDWUDQVSDUHQWZD\RQWRSRIWKHELGLUHFWLRQDO
FRPPXQLFDWLRQVVHUYLFHSURYLGHGE\WKH6DIH75,33ODWIRUP
2QFH WKH DSSOLFDWLRQ DQG WKH DSSOLFDWLRQ QHHGV DUH GHILQHG WKH GHYHORSHU FDQ GHILQH WKH RYHUDOO
DUFKLWHFWXUHRIWKHV\VWHPVHHILJXUHEHORZ


)LJ&DVHVWXG\FRQQHFWLRQRULHQWHGDSSOLFDWLRQFRPSRQHQWV
$VLQWKHFDVHVWXG\WKHDSSOLFDWLRQRQWKH2%8FDQEHLPSOHPHQWHGDVDVWDQGDUGZHEVHUYOHWVHH
ILJXUHDERYHLQWHUDFWLQJZLWKWKHXVHUWKURXJKKLVZHEEURZVHUDQGZLWKWKHXQGHUO\LQJPLGGOHZDUH,Q
WKLVFDVHWKHDSSOLFDWLRQLQWHUDFWVGLUHFWO\ZLWKWKHSRVLWLRQLQJVHUYLFHMXVWDVLQFDVHVWXG\WKHYRLFH
VHUYLFHVDQGWKH,3*DWHZD\
9RLFHVHUYLFHVDUHLPSOHPHQWHGDWERWKWKH2%8VLGHDQGWKHVHUYHUVLGHDQGSURYLGHDOODSSOLFDWLRQV
ZLWK D VLPSOH LQWHUIDFH WR HVWDEOLVK DQG WHUPLQDWH 9R,3 FDOOV EDVHG RQ WKH VWDQGDUG 6,3 SURWRFRO >@
LQFOXGLQJ VWUDLJKWIRUZDUG FRQILJXUDWLRQ RI IXQFWLRQDOLWLHV VXFK DV DXWRDQVZHULQJ UHJLVWUDWLRQ
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DXWKHQWLFDWLRQDQGDFFRXQWLQJ9RLFHVHUYLFHVDWWKHVHUYHUVLGHDOVRSURYLGHFDSDELOLWLHVWRURXWHFDOOVQRW
RQO\WRRWKHU9R,3HQGSRLQWVEXWDOVRWRWKHSXEOLFVZLWFKHGWHOHSKRQHQHWZRUN
2QD ORZHU OHYHO WKH ,3*DWHZD\HQVXUHV WKDWDSSOLFDWLRQ DQGPLGGOHZDUHGDWD LVGHOLYHUHG WR WKH
VHUYHUVLGHQRPDWWHUZKLFKQHWZRUNLVDYDLODEOHDWDQ\JLYHQWLPH7KHUHLVQRVSHFLILF$3,IRUWKH,3
*DWHZD\EXWWKHFDPHUDVKRXOGEHFRQILJXUHGVRWKDWWKHYLGHRVWUHDPVDUHVHQWWKURXJKWKH2%8ZKLFK
LQWXUQURXWHVWUDIILFWKURXJKHLWKHUWKHVDWHOOLWHOLQNRUDQDOWHUQDWLYHJURXQGQHWZRUN$VLQWKHFDVHVWXG\
WKHGHFLVLRQWRFKRRVHRQHQHWZRUNRYHUDQRWKHULVOHIWWRWKH,3*DWHZD\
$SSOLFDWLRQV FDQ WUDQVPLW YDULRXV W\SHV RI WUDIILF IORZV HJ IURP 6,3573 VHVVLRQV DOO WKH ZD\ WR
FDPHUDSDQWLOW]RRPFRPPDQGVRYHU WKLV ,3 OD\HUZLWKRXWKDYLQJ WRGHDOZLWK WKHGLIIHUHQW QHWZRUNV
7KLVDOORZVH[LVWLQJDSSOLFDWLRQVWREHDGDSWHGWRWKH6DIH75,33ODWIRUPZLWKRXWPDMRUFKDQJHV
7KLVWUDQVSDUHQW,3*DWHZD\DOVRHQDEOHVVWUDLJKWIRUZDUGWHVWLQJRIDSSOLFDWLRQV'HYHORSHUVFDQWHVW
WKHLUDSSOLFDWLRQVRYHU8076OLQNVDQGWKHQGHSOR\WKHPRQDQ2%8HTXLSSHGZLWKVDWHOOLWHFRPPXQL
FDWLRQVWHUPLQDOVIRUEHWWHUFRYHUDJHDQGKLJKHUDYDLODELOLW\SHUIRUPDQFHWKURXJKUHGXQGDQWOLQNV
&DVHVWXG\±GHYHORSLQJDEURDGFDVWLQJDSSOLFDWLRQ
,QWKLVFDVHVWXG\D³PDSSLQJDQGHQWHUWDLQPHQW´DSSOLFDWLRQVKRZFDVHVWKHXVHRIEURDGFDVWVHUYLFHV
7KHXVHURIWKLVDSSOLFDWLRQLVDEOHWRUHFHLYHXSWRGDWHPDSGDWDRYHUWKHDLUXVLQJGDWDFDVWDVZHOODV
EURDGFDVWHG OLYHUDGLR79FRQWHQWXQLQWHUUXSWHGO\DQGRQ WKHPRYH6HYHUDOXVHUVFDQKDYHFRQFXUUHQW
DFFHVVWRDQ\RIWKHVHIXQFWLRQDOLWLHVYLDHJ7DEOHW3&V
9LGHRDXGLRVWUHDPLQJ6DIH75,3XVHVWKH'9%6+VWDQGDUG>@WREURDGFDVWDXGLRXSWRNESV
DQGYLGHRXSWRNESVZLWK+HQFRGLQJ0HWKRGVIRUEURDGFDVWLQJDSSOLFDWLRQVDUHZHOONQRZQ
WR WKH GHYHORSHU IURP H[LVWLQJ EURDGFDVWLQJ V\VWHPV HJ '9%7 '9%+ $W WKH +XE VLGH WKH
PLGGOHZDUHDFFHSWVDOLYHYLGHRRUDXGLRVWUHDPWKDWZLOOEHHQFRGHGDQGEURDGFDVWHGYLDVDWHOOLWH
6WUHDPSURFHVVLQJ LV KDQGOHGE\ WKH'9%PLGGOHZDUH7KHGHYHORSHU MXVW KDV WR HPEHG LQ LWVZHE
DSSOLFDWLRQWKHVXLWDEOHSOD\HUZKLFKFDQEHXVHGE\FOLHQWVZLWKDQ\KDQGKHOGGHYLFH7KHUHLVQRQHHG
IRUWKHGHYHORSHUWRGLUHFWO\GHDOZLWKWKH(OHFWURQLF6HUYLFH*XLGHZKLFKLVDOVRSURFHVVHGE\WKH'9%
PLGGOHZDUH7KHLQIRUPDWLRQRQDYDLODEOHFKDQQHOVLVDXWRPDWLFDOO\H[WUDFWHGIURPWKH'9%6+VWUHDP
DQGSUHVHQWHGWRWKHXVHUXVLQJDZHEVHUYHU
'DWDFDVW7KHGDWDFDVWHQDEOLQJVHUYLFHRIIHUVWKHFDSDELOLW\WRGHOLYHUDPXOWLPHGLDFDURXVHORIILOHV
HJYLGHRDXGLRFOLSVPDSXSGDWHVWRWKH2%8ZKHUHWKH\DUHVWRUHGIRUODWHUDFFHVVE\QHLJKERXULQJ
KDQGKHOGGHYLFHV6LPLODUWRWKHVWUHDPLQJVHUYLFHV'9%6+PHWKRGVEDVHGRQWKH)/87(SURWRFRODUH
XVHGWRVHQGWKHFRQWHQWRYHUWKHDLU$)/87(FOLHQWHPEHGGHGLQWKH2%8PLGGOHZDUHLVLQFKDUJHRI
UHFHLYLQJ WKHGDWD ILOHV2QFH DW WKH2%8GDWDFDVW FRQWHQW LV VHQW WR WKHXVHU YLD WKHZHE DSSOLFDWLRQ
7KHUH LV QR QHHG IRU VSHFLILF GHYHORSPHQWV RQ WKH2%8 WR VXSSRUW GDWDFDVW HYHQZKHQ QHZGDWD ILOH
W\SHVDUHEURDGFDVWHG7KHRQO\UHTXLUHPHQWLVRQWKHVPDUWSKRQHVFRQQHFWLQJWRWKH2%8ZKLFKPXVW
VXSSRUWWKHQHZILOHV
&KDOOHQJHVDQGUHVHDUFKDUHDV
'ULYHUGLVWUDFWLRQDQGURDGVDIHW\
9LVXDODQGDXGLWRU\DOHUWVFDQHLWKHUVWDUWOHRUWDNHDZD\WKHYLVXDODWWHQWLRQRIWKHGULYHURIIWKHURDG
7\SLFDOO\EULJKWO\FRORXUHGIODVKLQJDOHUWVZLWKEHHSVDUHJUHDWWRGUDZDWWHQWLRQRQDGHVNWRSFRPSXWHU
EXWLQDYHKLFOHLWFRXOGOHDGWRDQDFFLGHQW+HQFHWKHGHVLJQVKRXOGDOZD\VDFFRXQWIRUWKHFRQWH[WLQ
ZKLFKLWLVXVHG7KHDSSOLFDWLRQGHVLJQVKRXOGEHLQIRUPHGE\JRRGDXWRPRWLYH8,GHVLJQSUDFWLFHV
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7KRXJKWKHXVHRI%OXHWRRWKKHDGVHWVLVUHJDUGHGDVDVDIHZD\WRPDNHDFDOOZKLOHGULYLQJWKHUHLV
LQFUHDVLQJHYLGHQFH>@WKDWDSKRQHFDOOHQJDJHVWKHGULYHULQDFRJQLWLYHSURFHVVZKLFKLVQRWUHGXFHG
E\WKHKDQGVIUHHNLWDQGLVQHDUO\HTXDOO\DVGDQJHURXVDVKROGLQJDSKRQHWRWKHHDULQDYHKLFOHZLWKDQ
DXWRPDWLF JHDUER[ 7KHUHIRUH ZKLOH LQWURGXFLQJ QHZ LQWHUDFWLRQ PRGDOLWLHV DSSOLFDWLRQ GHYHORSHUV
VKRXOGGRDFDUHIXODQDO\VLVRIERWKSK\VLFDODQGPHQWDOZRUNORDGFUHDWHGE\WKHVH
:KHUHSRVVLEOHVWHSVVKRXOGEHWDNHQWROLPLWWKHSUHVHQWDWLRQRIQHZLQIRUPDWLRQDQGWKHUHTXHVWIRU
XVHULQSXWZKHQWKHGULYHULVLQWKHPLGGOHRIDPDQRHXYUHRULVDERXWWRVWDUWRQH7KDQNVWRWKHYHKLFOH
LQIRUPDWLRQREWDLQDEOHIURPWKH6DIH75,3SODWIRUPWKLVLVSRVVLEOH±IRUH[DPSOHE\GHOD\LQJDOHUWVLI
WKHGULYHULVVWHHULQJURXQGDFRUQHUZKLFKPD\EHGHWHFWHGE\WKHVWHHULQJDQJOH
8VDELOLW\LVVXHV
:LWKDQLQFUHDVLQJQXPEHURIJDGJHWVILQGLQJWKHLUZD\LQWRWKHYHKLFOHWKHGULYHUKDVWRLQWHUDFWZLWK
PDQ\LQWHUIDFHV±LQDGGLWLRQWRWKHWDVNRIRSHUDWLQJWKHYHKLFOHVDIHO\)RUDSSOLFDWLRQVRQWKH6DIH75,3
SODWIRUPWKDWDUHWDUJHWHGIRUWKHGULYHUWKHIROORZLQJFRQVLGHUDWLRQVDUHLPSRUWDQW
x 8, ZLWK PLQLPDO LQSXW ± DSSOLFDWLRQV VKRXOG DEVWDLQ IURP SURPSWLQJ GULYHUV WR HQWHU WH[WXDO
LQIRUPDWLRQRUWRJRWKURXJKPXOWLSOHNH\EXWWRQSUHVVHVWRDFFHVVNH\IXQFWLRQDOLWLHV
x ,QSXW LQWHJUDWLRQ ± D QXPEHU RI LQSXW PHFKDQLVPV DUH DOUHDG\ SUHVHQW LQ WKH YHKLFOH ,QVWHDG RI
LQWURGXFLQJQHZEXWWRQVH[LVWLQJRQHVFDQEHXVHGWRSHUIRUPDOWHUQDWLYHIXQFWLRQV
x ,QIRUPDWLRQSUHVHQWDWLRQ±QHZDSSOLFDWLRQVVKRXOGEHLQWHJUDWHGZLWKH[LVWLQJRQHVDVIDUDVSRVVLEOH
)RULQVWDQFHDURDGDOHUWDSSOLFDWLRQVKRXOGGLVSOD\DOHUWVDVSDUWRIWKHQDYLJDWLRQDSSOLFDWLRQ
6RPH DSSOLFDWLRQV PD\ UHTXLUH LQWHUDFWLRQ IURP WKH SDVVHQJHUV WRR )RU LQVWDQFH DQ HPHUJHQF\ RU
DVVLVWDQFH VHUYLFH VKRXOG EH GHVLJQHG WR DOORZSDVVHQJHUV WR ERWK VHH DQG EH DEOH WR LQWHUDFWZLWK WKH
LQWHUIDFHWRWULJJHUWKHFDOO
3ULYDF\LVVXHV
$SSOLFDWLRQ GHVLJQHUV VKRXOG EH DZDUH RI WKH UHFRPPHQGDWLRQV IURP QDWLRQDO DJHQFLHV WR SURWHFW
SULYDF\ZKLFKDUHPDQGDWRU\LQPRVWFRXQWULHVEHIRUHDQDSSOLFDWLRQFDQEHGHSOR\HGFRPPHUFLDOO\,Q
JHQHUDOVHQVLWLYHGDWDVKRXOGDOZD\VEHKDQGOHGZLWKFDXWLRQ7KHIROORZLQJDUHSRVVLEOHSLWIDOOVZKLFK
PD\QRWEHUHDGLO\REYLRXV
x &RPELQLQJGDWD±:KHQLQGLYLGXDOGDWDLWHPVREWDLQHGIURPWKHYHKLFOHDUHFRPELQHGWKH\PD\OHDG
WRLQIRUPDWLRQWKDWDIIHFWVWKHSULYDF\RIWKHYHKLFOHRFFXSDQWV)RULQVWDQFHNHHSLQJD*36GDWDORJ
DORQJ ZLWK GHWDLOV WKDW ZRXOG DOORZ WKH XQLTXH LGHQWLILFDWLRQ RI WKH YHKLFOH FDQ DOORZ DQDO\VLV DQG
UHFRQVWUXFWLRQRIURXWHVWDNHQE\WKHGULYHU6LPLODUO\ WLPHORJVRIVWHHULQJZKHHOFRQWURODQGVSHHG
PD\EHXVHGWRGHWHUPLQHUHFNOHVVGULYLQJ:KLOHIURPDVDIHW\SHUVSHFWLYHWKHODWWHUPD\EHGHVLUDEOH
LWLVSURKLELWHGLQPDQ\(XURSHDQFRXQWULHVHJLQ)UDQFHE\WKH&1,/
x 6WRUDJHRIUHFHLYHGGDWD±0DQ\32,GDWDDUHPDGHDYDLODEOHWKURXJKSDLGVHUYLFHV)RULQVWDQFHWKH
IXHO SULFH LQIRUPDWLRQ FDQEHSURFXUHG IRU D IHH LQ WKH8. ,I WKHGDWD LV QRW VHFXUHO\ VWRUHG LQ WKH
2%8WKLVLQIRUPDWLRQPD\EHFRPHDFFHVVLEOHWRRWKHUDSSOLFDWLRQV,QIRUPDWLRQSURYLGHUVVKRXOGEH
FRQVXOWHGDERXWWKHEHVWZD\WRKDQGOHSDLGGDWDZLWKLQWKHDSSOLFDWLRQ
x $XGLRDQGYLGHRIHHGV±:KLOHWHOHSKRQ\DSSOLFDWLRQVDUHTXLFNO\ILQGLQJWKHLUZD\LQWRWKHYHKLFOH
WKHUHLVDQLQFUHDVLQJFRQFHUQDERXWWKHPLVXVHRIWKHVHVHQVRUV)RULQVWDQFHVRPHRQHFDQµKDFN¶LQWR
WKHYHKLFOHDQG OLVWHQ WR WKHFRQYHUVDWLRQ WDNLQJSODFHZLWKLQ7KHUHIRUH LIDQDSSOLFDWLRQ LVPDNLQJ
XVHRIWKHPLFURSKRQHRULQFDUFDPHUDFOHDULQGLFDWRUVVKRXOGEHSUHVHQWLQWKHDSSOLFDWLRQLQWHUIDFH
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&RQFOXVLRQ
$W WKH WLPH RI WKLVZULWLQJ GHYHORSPHQW RI WKH 6DIH75,33ODWIRUP DQG D QXPEHU RI GHPRQVWUDWLRQ
DSSOLFDWLRQVLVFRPLQJWRDQHQG7KLVSODWIRUPFDQEHXVHGE\,76RUJDQLVDWLRQVZLOOLQJWRGHYHORSWKHLU
RZQ DSSOLFDWLRQV DQG WDNH DGYDQWDJH RI WKH WUDQVSDUHQW VDWHOOLWHJURXQG FRPPXQLFDWLRQV DV ZHOO DV D
ZLGH UDQJH RI HQDEOLQJ IXQFWLRQV PHVVDJLQJ VWUHDPLQJ DQG GDWDFDVW YRLFH VHUYLFHV ,QWHUQHW DFFHVV
SRVLWLRQLQJ HWF 7KLV SDSHU KDV JLYHQ DQ RYHUYLHZ RI WKH SODWIRUP DQG LOOXVWUDWHG WKH DSSOLFDWLRQ
GHYHORSPHQWSURFHVVE\PHDQVRI WKUHHH[DPSOHVDPHVVDJLQJEDVHGEURNHQURDGVLJQDSSOLFDWLRQD
FRQQHFWLRQRULHQWHGLQFLGHQWUHSRUWLQJZLWKYLGHRVHUYLFHDQGDPDSXSGDWHGDWDFDVWIXQFWLRQ
7KH2%8 LVDYDLODEOH WR WKHUHVHDUFKFRPPXQLW\DQGSURYLGHV WKH VWDQGDUGVEDVHG WRROV UHTXLUHG WR
DGYDQFHRQ,76UHODWHGFKDOOHQJHV6RPHVSHFLILFUHVHDUFKDUHDVKDYHEHHQSURSRVHGLQWKLVSDSHUGULYHU
DOHUWQHVVPRQLWRULQJLQWHUIDFHXVDELOLW\LQDQDXWRPRWLYHFRQWH[WDQGSULYDF\FRQVWUDLQWV
$FNQRZOHGJHPHQWV
7KH DXWKRUV RI WKLV SDSHU ZLVK WR WKDQN WKH SDUWQHUV ZLWKLQ WKH 6DIH75,3 FRQVRUWLXP 7KH\ DUH LQ
SDUWLFXODUWKDQNIXOWRWKH)3DQGWKH(XURSHDQ&RPPLVVLRQIRUIXQGLQJWKH6DIH75,3SURMHFW
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